The effects of vanadate and molybdate on cathepsin D; relationship to ATP activation of lysosomal proteolysis.
The effects of the phosphate analogues, vanadate and molybdate, on the ATP-activated enzyme, cathepsin D, were investigated. Both were found to inhibit proteolysis but this appeared to be the result of non-specific interactions with the protein substrates which result in precipitation, rather than interactions with the enzyme. Inhibition of proteolysis was induced by the same concentration of inhibitors as that which induced precipitation (measured by turbidity), and was dependent on the concentration of substrate. Precipitation did not occur at neutral pH but was maximal below pH 5. High concentrations of salt (greater than 1M KC1) prevented precipitation of proteins by vanadate and molybdate and under these conditions little inhibition of proteolysis was observed even at high inhibitor concentrations. Nonetheless, ATP was found to activate proteolysis catalyzed directly by lysosomal enzymes at acid pH, while vanadate and molybdate inhibited proteolysis in this system and induced precipitation of substrate. These results indicate that inhibition of proteolysis at acid pH by vanadate (or molybdate) has no relationship to inhibition of proteases and/or ATP dependence of such enzymes. However, direct activation of cathepsin D in lysosomes by ATP remains a viable hypothesis.